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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a substrate having a 
transparent conductive 

film, in which cost is reduced and intensity is improved by- 
forming a 

transparent conductive film of a tin oxide, having a major 
orientation crystal 

plane of (211) plane or (301) plane, and solar cells 
thereof. 



SOLUTION: A transparent conductive film 2 is formed on a 
substrate 1 with a 

tin oxide having major orientation crystal plane of either 
a (211) plane or a 

(301) plane. A photoelectric layer 3 is formed with the 
transparent conductive 

film 2 side by stacking three semiconductor layers of p, i 
and n types of an 

amorphous semiconductor, and furthermore a metal electrode 
4 having a metal 

such as Ag, Al or so on is formed on a backside electrode 
to form a 
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photoelectric conversion device 10- Furthermore, power 
extracting lines 7 and 

8 are formed, and backside safeguard members consisting of 
aluminum- foiled 

sandwich- type vinyl fluoride film and so on are placed- A 
photoelectric layer 

3 of amorphous semiconductor is placed on the transparent 
conductive film 2 to 
increase intensity. 
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BASIC- ABSTRACT: 

NOVELTY - The transparent electrically conductive film (2) 
which consists of 

tin oxide formed on the main surface of a substrate (1) . 
The film thickness of 

the conductive film is 6000 Angstrom or less. 
USE - Used in amorphous solar battery. 

ADVANTAGE - Offers sufficient strength to solar battery by 
forming transparent 

electrically conductive film containing tin oxide on the 
substrate surface. 
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Since tempered glass is not used, cost of solar battery is 
reduced. 

DESCRIPTION OF DRAWING (S) - The figure show's the sectional 
view of solar 

battery . (1) Substrate; (2) Electrically conductive film. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (21 1) The substrate with the translucency electric conduction film characterized by equipping a front face 
with the translucency electric conduction film which consists of tin oxide which makes either a field or (301) a field 
principal plane bearing. 

[Claim 2] The substrate with the translucency electric conduction film according to claim 1 characterized by the 
thickness of the above-mentioned translucency electric conduction film being about 6000A or less. 
[Claim 3] The solar battery which is a solar battery which comes to have the translucency electric conduction film, a 
photo-electric-conversion layer, and a rear-face electrode on a substrate, and is characterized by said translucency 
electric conduction film consisting of tin oxide which makes either a field (211) or (301) a field principal plane bearing. 

[Claim 4] The solar battery according to claim 3 characterized by coming electrically to carry out series connection of 
two or more optoelectric transducers which said translucency electric conduction film, the photo-electric-conversion 
layer, and the rear-face electrode are divided on said substrate at plurality, and consist of the translucency electric 
conduction film, a photo-electric-conversion layer, and a rear-face electrode on said substrate. 
[Claim 5] The solar battery according to claim 4 characterized by having flesh-side surface part material through an 
insulating sealing agent on said rear-face electrode. 

[Claim 6] The solar battery according to claim 3 to 5 characterized by the thickness of said translucency electric 
conduction film being about 6000A or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the technique of offering the amorphous solar battery of the large area which 

is low cost and was excellent in reinforcement. 

[0002] 

[Description of the Prior Art] Since the manufacture temperature is low temperature as compared with the crystal 
system solar battery which used crystal system semi-conductors, such as single crystal silicon, the amorphous solar 
battery using the amorphous semiconductor which makes amorphous silicon representation is examined as a solar 
battery for low cost. 

[0003] Drawing 4 is the component structure section Fig. showing the structure of the conventional amorphous solar 
battery. 

[0004] In this drawing, the substrate of translucency with which 101 consists of glass, plastics, etc., and 102 are 
translucency electric conduction film which consists of translucency electric conduction material, such as tin oxide or 
indium oxide tin. Moreover, p layers with a thickness of about 100A which 103 becomes from the amorphous 
substance SiC of p mold, i layers with a thickness of about 3000-6000A which 104 becomes from amorphous Si of i 
mold, and 105 are n layers with a thickness of about 200A it is thin from amorphous Si of n mold, and these p layers 
103 or i layers of photo-electric-conversion layers consist of 104 and n layer 105. And on the above-mentioned n layer 
105, the rear-face electrode 106 which consists of metals, such as Ag and aluminum, is formed. 
[0005] And the light which carried out incidence to the solar battery of this configuration from the substrate 101 side 
generates an electron and an electron hole pair within this i layer 104 while being absorbed within the above-mentioned 
i layer 104, and it produces electromotive force by taking out these electrons and an electron hole from the rear-face 
electrode 106 and the translucency electric conduction film 102, respectively. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, in the solar battery of the large area for power using the above- 
mentioned conventional amorphous solar battery, since it is installed in the outdoors, the reinforcement in respect of 
reinforcement is needed. For this reason, it was considering as the so-called super straight method by which tempered 
glass or laminated glass was formed in the optical incidence side of an amorphous solar battery conventionally. 
[0007] Drawing 5 is the sectional view of the solar battery of this conventional super straight method, and the closure 
of two or more unit solar batteries 100 electrically connected by copper foil 1 10 is carried out with the insulating 
sealing agent 140 which has translucency, such as EVA, between white sheet tempered glass 120 and the rear-face 
protection members 130, such as an aluminium foil sandwiches mold fluoride [ vinyl ] film. 
[0008] however, in ** et al. and this conventional solar battery, an amorphous semiconductor advantageous to low- 
cost-izing originally is used — **** — it did not have to start, but had to reinforce with tempered glass or a glass 
laminate from the request on reinforcement, and the technical problem that a manufacturing cost increased occurred. 
[0009] Moreover, as a solar battery which replaces this super straight method, tempered glass is used for a substrate 
and the solar battery in which the direct amorphous semiconductor was formed on this tempered glass is also examined 
(for example, JP,6-3 10748, A). 

[0010] However, in order to use tempered glass expensive as a substrate also in ** et al. and this approach, the 
technical problem that cost increased occurred. 

[001 1] This invention was made in view of this technical problem, and it is low cost and it aims at offering a solar 

battery with high reinforcement. 

[0012] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is characterized by the 
substrate with this invention translucency electric conduction film equipping a front face with the translucency electric 
conduction film which consists of tin oxide which makes either a field (21 1) or (301) a field principal plane bearing, 
and is characterized by the thickness of said translucency electric conduction film being about 6000A or less. 
[0013] Moreover, this invention solar battery is a solar battery which comes to have the translucency electric 
conduction film, a photo-electric-conversion layer, and a rear-face electrode on a substrate. It is characterized by said 
translucency electric conduction film consisting of tin oxide which makes either a field (211) or (301) a field principal 
plane bearing, moreover, the thing for which it comes electrically to carry out series connection of two or more 
optoelectric transducers which said translucency electric conduction film, the photo-electric-conversion layer, and the 
rear-face electrode are divided on said substrate at plurality, and consist of the translucency electric conduction film, a 
photo-electric-conversion layer, and a rear-face electrode on said substrate — the description - smoothly . 
[0014] Furthermore, it is characterized by equipping this invention solar battery with flesh-side surface part material 
through an insulating sealing agent on said rear-face electrode, and is characterized by the thickness of said 
translucency electric conduction film being about 6000A or less further. 
[0015] 

[Embodiment of the Invention] Drawing 1 is the sectional view of this invention solar battery, and 1 is the usual 
substrate which consists of white sheet glass or blue plate glass, and omits strengthening processing of hot blast cold 
strengthening processing, chemical strengthening processing, etc. Moreover, what put the oxidation silicon film etc. on 
the substrate front face if needed may be used so that a glass component may not be eluted. 

[0016] Moreover, 2 is two or more translucency electric conduction film by which division arrangement was carried 
out on said substrate 1, and consists of tin oxide to which this translucency electric conduction film 2 makes either a 
field (21 1) or (301) a field principal plane bearing in this invention. 

[0017] Furthermore, 3 is a photo-electric-conversion layer to which it comes to carry out the laminating of p and i 
which consist of an amorphous semiconductor, and each semi-conductor layer of n mold from said translucency 
electric conduction film 2 side, and 4 is a rear-face electrode which consists of metals, such as Ag and aluminum. And 
when the rear-face electrode of one component extends even on the translucency electric conduction film of the 
component of another side between the optoelectric transducers which adjoin each other, series connection of two or 
more optoelectric transducers 10 which consist of said translucency electric conduction film 2, a photo-electric- 
conversion layer 3, and a rear-face electrode 4 is carried out electrically, and let them be the so-called accumulation 
type of solar batteries. 

[0018] And the closure of the rear-face side of the above-mentioned optoelectric transducer 10 is carried out by the 
rear-face protection member 6 which consists of an aluminium foil sandwiches mold fluoride [ vinyl ] film etc. through 
the insulating sealing agents 5, such as EVA. In addition, 7 and 8 are the ejection lines for power ejection. 
[0019] Since the substrate with the translucency electric conduction film with which the translucency electric 
conduction film which consists of tin oxide which makes either of the fields principal plane bearing was formed was 
used according to the solar battery of this this invention (301) (211), not using tempered glass, ** can also offer the 
solar battery for power of low cost with high reinforcement like before. 
(Example) Next, the example of this invention is explained. 

[0020] First, the glass which is not strengthened [ 3mm in thickness which formed oxidation silicon with a thickness of 
1000A as a front face, and / of dimension 350mmx450mm ] was prepared, and the tin oxide film with a thickness of 
about 6000A was formed with the ordinary pressure heat CVD method on oxidation silicon. SnC14:2mol%, H2O:10- 
mol%, the formation conditions of a tin oxide film are 02: l-mol% and CF3CH2F: l-mol%, and material gas changes 
substrate temperature with 450,500,550,600 degrees C, and forms them. 

[0021] In addition, although the irregularity whose difference of elevation is about several 1000A on the surface of a tin 
oxide film is formed on such formation conditions, distance between the part of a concavo-convex bottom and a 
substrate front face is made into thickness here. 

[0022] The measured measurement result according field bearing of the tin oxide film formed in drawing 2 as 
mentioned above to an X diffraction is shown. In addition, as for this drawing (A), when substrate temperature is 450 
degrees C, in the case of 500 degrees C, (C) shows the case of 550 degrees C and, as for (B), (D) shows the case of 600 
degrees C, respectively. 

[0023] Clearly from drawing 1 , to the field serving as principal plane bearing where peak intensity is the largest, when 
substrate temperature is 450 degrees C (this drawing (A)) and 500 degrees C (this drawing (B)) (1 10) (200), when 
substrate temperature is 550 degrees C (this drawing (C)) and 600 degrees C (this drawing (D)) (21 1) (301), the field 
serves as principal plane bearing, 
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[0024] In addition, in this invention, principal plane bearing shows field bearing which shows the largest peak intensity 
in the measurement result by the X diffraction, as stated here. 
- [0025] Subsequently, it prepared at a time ten glass substrates with which four kinds of these tin oxide films were 
formed, respectively, and reinforcement was investigated with the simple test method of a hailstorm trial. This result is 
shown in Table 1 . 

[0026] in addition, this test method - the approach of the convention to JIS R 3212 — it is - concrete - a glass side - 
as facing up - level — fixing - and the core of this glass — about [ mass / of 227**2g /, and diameter ] — it is the 
approach of dropping a shot with about 38mm smooth front face, without applying the force from height of lm, and 
investigating reinforcement. And although there was no breakage of glass by this trial, it is shown in Table 1, using a 
rate as a yield. 



[0027] 
Table 1] 




(110) 


(zoo) 


(211) 


(301) 






3 0 % 


1 0 0 % 


1 0 0 % 


1 0 0 X 


+-9-Z 


0 % 


3 0% 


1 0 0 X 


1 0 0 % 



[0028] It turns out that it has reinforcement with the expensive substrate equipped with the tin oxide film which makes 
either a field (200), a field (21 1) or (301) a field principal plane bearing clearly from this table. 
[0029] By the way, in considering as a solar battery by using as a substrate the glass with which the tin oxide film was 
formed in this way, it is necessary to use the laser patterning method beforehand before the photo-electric-conversion 
stratification which consists of an amorphous semiconductor, to remove the predetermined section of a tin oxide film, 
and to separate a tin oxide film for every solar battery element. And since the reinforcement of a substrate may have 
changed with these laser patterning, reinforcement was investigated by the same approach as the above also about the 
substrate after laser PATANIGU. This result is also shown according to Table 1 . 

[0030] In addition, it presupposed that it is the same as that of the conditions when manufacturing the solar battery of 
the usual accumulation mold as conditions for laser patterning, and the field of 150 micrometers of**** is removed in 
the shape of Rhine at intervals of about 1cm using an YAG laser with a wavelength of 1.06 micrometers. 
[0031] After performing laser patterning in this way clearly from Table 1, reinforcement has deteriorated in the 
substrate with which the tin oxide film formed at the substrate temperature of 500 degrees C, i.e., the tin oxide film 
from which principal plane bearing serves as a field (200), was formed. On the other hand, substrate temperature was 
formed at 550 degrees C and 600 degrees C, namely, in the substrate in which the tin oxide film at least whose 
principal plane direction (21 1) (301) is a field was formed, after laser patterning, a yield is 100% and has sufficient 
reinforcement. 

[0032] Therefore, a solar battery with high enough reinforcement can be offered by forming the tin oxide film this 
(21 1) field or (301) field of whose is principal plane bearing, or the photo-electric-conversion layer which consists of 
an amorphous semiconductor on this translucency electric conduction film using the substrate with which the 
translucency electric conduction film with which it becomes was formed. 

[0033] In addition, about the reason reinforcement falls by laser patterning as mentioned above, the thing resulting 
from the thermal effect a tin oxide film is influenced changing is conjectured by difference of field bearing by laser 
radiation. 

[0034] Next, in the white sheet glass with which the tin oxide film which makes a field (211) principal plane bearing 
bearing was formed, the result of having measured the reinforcement when changing the thickness of a tin oxide film 
with 5000A, 6000A, 7000A, and 8000A, respectively like the above is shown in Table 2. In addition, the trial is 
following the thing after laser patterning. 
[0035] 

Table 2] 



MV (A) 


5 0 0 0 


6 0 0 0 


7 0 0 0 


8 0 0 0 


*a 


10 0% 


1 0 0 % 


5 0 * 


3 0 % 



[0036] It can have reinforcement sufficient by making thickness of a tin oxide film into 6000A or less clearly from 
Table 2. It is guessed that this reason is a thing resulting from the time amount which laser patterning takes becoming 
long, and the thermal effect which glass receives becoming large, so that thickness becomes thick. 
[0037] In addition, since a photoelectromotive-force property falls when it became 2000 A or less practically, and a 
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resistance component increases and it considers as a solar battery, the thickness of a tin oxide film has 2000A or more 
desirable [ since the time amount which laser patterning takes becomes short when the thickness of a tin oxide film is 
6000A or less, it is thought that reinforcement does not fall but ]. 

[0038] Moreover, as a result of performing the same trial using the substrate equipped with the tin oxide film whose 
principal plane bearing is either a field (1 10) or (200) a field as translucency electric conduction film, even if it made 
thickness thin in these cases to 2000A which is a practical minimum, the yield has not improved. 
[0039] Next, the production process of this invention solar battery is explained. 

[0040] Drawing 3 is a sectional view according to process for explaining the production process of the solar battery 
used for this invention solar battery, and has given the same sign to the same part as drawing 1 . 
[0041] First, at the process of drawing 3 (A), with a thickness of about 6000A tin oxide film 2' is formed with an 
ordinary pressure heat CVD method on this substrate 1, using the thing in which oxidation silicon with a thickness of 
1000A was formed on the front face of 3mm in thickness, and dimension 350mmx450mm white sheet glass, as a 
substrate 1. At this time, principal plane bearing formed the tin oxide film which is a field (21 1) by material gas's 
making formation conditions 02:l-mol% and CF3CH2F:l-mol% H2O:10-mol% SnC14:2mol%, and making substrate 
temperature into 550 degrees C. 

[0042] Next, at the process of this drawing (B), patterning of above-mentioned tin oxide film 2' was carried out using 
the YAG laser with a wavelength of 1 .06 micrometers, and the translucency electric conduction film 2 for every solar 
battery element was formed. In addition, while carrying out patterning so that the width of face of the translucency 
electric conduction film 2 for every solar battery element may be set to about 1cm, respectively at this time, the 
resistance between the adjoining translucency electric conduction film 2 and 2 is set to 1 M omega or more by setting 
spacing between each translucency electric conduction film 2 to about 150 micrometers. 

[0043] At the process of this drawing (C), on the translucency electric conduction film 2, subsequently, the substrate 
temperature of 200 degrees C, The mixed gas which consists of a mono silane, methane, and diboron hexahydride in 
reaction pressure 0.5 - l.OTorr, By decomposing into this order the mixed gas which consists of a mono silane, the 
mixed gas which consists of hydrogen, a mono silane, a phosphine, and hydrogen within a capacity-coupling mold 
glow discharge cracking unit The laminating of the p mold amorphous SiC layer of about 100A of thickness, i mold 
amorphous silicon layer of about 4000A of thickness, and the n mold amorphous silicon layer of about 200A of 
thickness was carried out one by one. 

[0044] And about 50 micrometers was shifted, it dissociated from the separation section of the translucency electric 
conduction film 2 using the 2nd higher harmonic of an YAG laser with a wavelength of 0.53 micrometers, and the 
layered product of the amorphous semiconductor layer of this p-i-n was used as the photo-electric-conversion layer 3 
for every solar battery element. 

[0045] Then, at the process shown in this drawing (D), aluminum layer with a thickness of about 250nm was formed 
using resistance heating vacuum deposition, about 50 more micrometers was shifted, the 2nd higher harmonic of an 
YAG laser with a wavelength of 0.53 micrometers separated from the leaver section of the above-mentioned photo- 
electric-conversion layer 3, and it considered as the rear-face electrode 4 of each solar battery element. 
[0046] The amorphous solar battery of an accumulation mold is manufactured according to the above process. In 
addition, the above-mentioned laser scribe width of face was set to about 150 and 150 or 150 micrometers, respectively 
with the translucency electric conduction film, the photo-electric-conversion layer, and the rear-face electrode. 
[0047] And the laminating of the rear-face protection member which is from insulating sealing agents, such as EVA, an 
aluminium foil sandwiches mold fluoride [ vinyl ] film, etc. on the rear-face electrode side of the solar battery of the 
accumulation mold formed by doing in this way was carried out, and the solar battery of the structure of drawing 1 was 
manufactured using the vacuum laminating method. 

[0048] Consequently, also in the solar battery of this configuration, since the substrate with the translucency electric 
conduction film with which the translucency electric conduction film which consists of tin oxide whose principal plane 
bearing is a field (21 1) as a substrate was formed was used, the solar battery which has sufficient reinforcement can be 
offered, and a solar battery with high reinforcement can be offered by low cost, without using tempered glass like 
before. 

[0049] Moreover, although the tin oxide whose principal plane bearing is a field (21 1) was used in this example, the 
same effectiveness is acquired even if it uses the tin oxide film whose principal plane bearing is a field (301). 
[0050] 

[Effect of the Invention] The solar battery which has reinforcement sufficient by low cost can be offered without using 
tempered glass like before by being able to offer the substrate for solar batteries with high reinforcement, and using this 
substrate further according to the substrate with the translucency electric conduction film equipped with the 

http ://www4 . i pdl .nci pi . go.j p/cgi -b in/tran_web_cgi_ej j e 7/26/05 



JPJ 1 -2980 1 8, A [DETAILED DESCRIPTION] Page 5 of 5 

translucency electric conduction film with which principal plane bearing by this invention consists of tin oxide which is 
a field (21 1) or (301) a field, as explained above. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of this invention solar battery. 

[Drawing 2] It is as a result of [ by the X diffraction of a tin oxide film ] measurement. 

[Drawing 3] It is a structure section Fig. classified by process for explaining the production process of the solar battery 
of this invention. 

[Drawing 4] It is the component structure section Fig. of the conventional amorphous solar battery. 
[Drawing 5] It is the sectional view of the solar battery of a super straight method. 
[Description of Notations] 

1 [ — A rear-face electrode, 5 / — A sealing agent, 6 / — A rear-face protection member, 10 / — An optoelectric 
transducer, 100 / - A unit solar battery, 110/- Copper foil, 120 / - Tempered glass, 130 / - A rear-face protection 
member, 140 / - Sealing agent ] - A substrate, 2 - The translucency electric conduction film, 3 - A photo-electric- 
conversion layer, 4 

[Translation done.] 
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